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(57)Abstract 

PROBLEM TO BE SOLVED: To achieve a capacitor built-in circuit 
board that is suited for the manufacturing process of a printed- 
wiring multilayer board and incorporates a high-capacity capacitor. 
SOLUTION: A metal oxide fine particle 6 such as a titanium oxide 
having a high dielectric constant is formed on the surface of a 
copper foil 1 of an insulating substrate 4a of a prepreg by 
electrolytic deposition, and further an organic macromolecule 7 is 
formed by electrolytic deposition to form an organic/ inorganic 
compound dielectric layer 2. A counter electrode 3 is formed on the 
surface of the dielectric layer 2 by copper plating to complete a 
capacitor, and other insulating substrates 4b and 4c are bonded so 
that the capacitor can be sandwiched. In the organic/inorganic 
compound dielectric layer 2, the density of the metal oxide fine 
particle 6 is large on the surface of the copper foil 1 , and is smaller 
away from the surface of the copper foil 1, thus forming a dielectric 
that is strong against mechanical stress and has a high dielectric 
constant and hence manufacturing a capacitor that is suited for the 
manufacturing process of the printed-wiring multilayer board and 
has a large capacity. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. - ' 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The circuit board which has the circuit pattern of the metallic foil containing the 1st electrode of a 
capacitor on a front face, It has the dielectric of said capacitor formed in the front face of said 1 st electrode, and 
the 2nd electrode of said capacitor formed in the front face of said dielectric. Said dielectric So that it consists of 
an organic inorganic complex-dielectrics layer containing a metallic-oxide particle and an organic macromolecule, 
and it may become small as the consistency of said metallic-oxide particle is large on the front face of said 1 st 
electrode and it separates from the front face of said 1st electrode The circuit board with a built-in capacitor 
characterized by existing in a consistency with an inclination in said organic inorganic complex-dielectrics layer. 
[Claim 2] The circuit board according to claim 1 with a built-in capacitor characterized by the particle size of a 
metallic-oxide particle being 0.05-3 micrometers. 

[Claim 3] The circuit board according to claim 1 or 2 with a built-in capacitor characterized by the principal 
components of a metallic-oxide particle being ferroelectrics, such as titanium oxide and barium titanate. 
[Claim 4] Said aluminum oxide which a metallic-oxide particle is a particle which coated the front face of a metallic 
oxide with the aluminum oxide, and is coated is the circuit board according to claim 1, 2, or 3 with a built-in 
capacitor characterized by being 1 - 10 % of the weight to said metallic-oxide particle. 

[Claim 5] The circuit board according to claim 1, 2, 3, or 4 with a built-in capacitor characterized by organic giant 
molecules being polycarboxylic acid system resin, polyamine system resin, or the polyimide system resin. 
[Claim 6] The circuit board according to claim 1, 2, 3, 4, or 5 with a built-in capacitor characterized by pasting up 
said circuit board which formed said capacitor, and other circuit boards on a front face through said capacitor. 
[Claim 7] The manufacture approach of the circuit board with a built-in capacitor of having the process which is 
immersed in the suspension of a metallic-oxide particle in the circuit board which has the circuit pattern of the 
metallic foil containing the electrode of a capacitor on a front face, and forms a metallic-oxide particle layer in the 
position of said electrode according to electrodeposition, and the process which forms an organic giant molecule in 
the front face of this metallic-oxide particle layer according to electrodeposition. 

[Claim 8] The manufacture approach of the circuit board according to claim 7 with a built-in capacitor characterized 
by containing in the suspension of a metallic-oxide particle the polyamine derivative which has the double bond of 
carbon and oxygen as a binder five to 20% of the weight to a metallic-oxide particle. 

[Claim 9] The manufacture approach of the circuit board according to claim 7 or 8 with a built-in capacitor that a 
metallic-oxide particle is characterized by being 1 - 20% in a weight ratio to deionized water. 
[Claim 10] The manufacture approach of the circuit board according to claim 7, 8, or 9 with a built-in capacitor 
characterized by forming an organic giant molecule, without drying this metallic-oxide particle layer after forming a 
metallic-oxide particle layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuit board with a built-in capacitor used for the electronic 
circuitry of an electrical machinery and apparatus, electronic equipment, and an audio equipment etc.. and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the requests of the miniaturization to electronic parts and the 
formation of high performance-ized high-reliability have been mounting increasingly with a miniaturization, thin- 
shape-izing and lightweight-izing of a device, and the densification and digitization of an electrical machinery and 
apparatus circuit. In such the situation, what has large capacity by small [ with the same said of a capacitor ] is 
demanded. 

[0003] However, the area which mounting components, such as a capacitor, occupy on a printed-circuit board is still 
large. This becomes a serious failure at the time of carrying out the further miniaturization of electronic equipment 
from now on. In order to solve such a problem, the attempt which builds electronic parts, such as a capacitor, in the 
circuit board is made (for example, J P, 10-56251, A. JP,1 1-68321 .A). 

[0004] On the other hand, with RF-izing and low-battery-izing of IC circuit, supply voltage is changed by the noise 
and producing malfunction is posing a big problem. The reason which such a problem produces is that the permission 
range of fluctuation of supply voltage is becoming small with low-battery-izing of supply voltage. In order to prevent 
malfunction by the high frequency noise, the capacitor is usually installed in the circumference of a power source. 
The capacitor used for such an application is called a bypass capacitor and a decoupling capacitor, and a high 
frequency noise is removed or it is serving to prevent the momentary fall of supply voltage by momentary energy 
supply from a capacitor. In this energy supply, a role with the important magnitude of the electrostatic capacity of a 
capacitor is played. 

[0005] Although the resistance component and the inductance component of the ideal capacitor must be only 
electrostatic-capacity components in 0, an actual capacitor has a series resistance component and a serial 
inductance component. The impedance of a capacity component decreases with the increment in a frequency, and 
an inductance component increases with the increment in a frequency. For this reason, it is expected that the 
inductance component which a component has, and the inductance component by wiring cause a noise as clock 
frequency will become high from now on. Since it is such, it is necessary to make it function as a capacitor to a high 
frequency region certainly by using as a capacitor what has an inductance component small as much as possible, 
and making self-resonant frequency of the capacitor itself high. Moreover, the mounting position of a decoupling 
capacitor is so good that **** [ a mounting position / CPU ] in order to make the inductance component by wiring 
distance as small as possible. 

[0006] On the other hand, with low-battery-izing of the above supply voltage, the operating rated voltage of the 
capacitor to install can be smaller future still, and can respond now. 

[0007] Since the technical problem of the above highHrequency-izing of IC circuit and low-battery-izing is coped 
with, the capacitor of high performance is laid under the interior of a printed-circuit board, and some proposals 
which were going to shorten wiring distance between CPU and a capacitor as much as possible are indicated (for 
example, refer to JP,4-211191A JP,1 0-3351 78 A and JP,1 1-1 1 1 561,A). 

[0008] In order to expand the miniaturization of the above electronic equipment, and improvement in the speed of a 
circuit by leaps and bounds from now on, it is indispensable to build in the capacitor of high performance in a 
printed-circuit board. Moreover, there is also a merit which can reduce mounting expense by making a capacitor 
build in. 

[0009] Some proposals, such as a proposal (for example, refer to JP.4-21 1 191 A JP.1 1-68321 A JP,8-181453A 
JP.10-3351 78A and JP,1 1-11 1561,A) which built the capacitor which has the high dielectric constant dielectric of 
an inorganic substance system in the ceramic substrate by current, and a proposal (for example, refer to JP,8- 
125302 A JP.8-242055A and J P, 10-562 51, A) which built the capacitor in the resin substrate, are indicated. 
[0010] The mainstream of the charge of a printed-circuit radical plate in the small pocket device represented by 
current and the cellular phone is a resin substrate, a resin substrate — some flexibility — it is — a high frequency 
property — excelling — in addition — and to build in the capacitor which has various electrostatic capacity is 
desired. 

[0011] In the proposal indicated until now, there was much what embeds the ingredient of a ceramic system which 
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needs elevated-temperature baking as a dielectric at a ceramic substrate (for example, refer to JP.8-222656.A and 
JP.8-181453A). However, when it builds a capacitor in a resin substrate, after forming in a substrate the ceramic 
system paste which serves as a dielectric from baking, it is impossible to calcinate at an elevated temperature the 
whole resin substrate. Therefore, the time and effort that the ceramic condenser of an item must be embedded was 
required for the resin substrate at the posterior matter, moreover, a common high dielectric constant ceramic 
system dielectric — a GHz band — a dielectric constant — large — falling — in addition — and since a not good 
thing also had much temperature characteristic, examination of a property was required for the application with a 
built-in substrate. 

[0012] Moreover, a through tube is prepared in a resin substrate, it is filled up with a dielectric there, and the 
configuration of the substrate which added the function of a capacitor is indicated by JP.10-56251.A. this approach 
— a part for the thickness of a resin substrate — since all must be boiled and it must be filled up with a dielectric, 
a dielectric is expected that it was difficult to become thick inevitably and to obtain big electrostatic capacity from 
two things that only the surface integral of a hole functions as a capacitor. Moreover, by changing the area of a hole 
or changing the dielectric constant of packing, in order to make a capacitor with various electrostatic capacity to 
coincidence, time-consuming actuation is needed. 

[0013] Many of resin substrates by which current use is carried out form the circuit pattern by etching copper foil 
into a resin substrate, after pressurizing and hot press pasting up copper foil. Moreover, when pasting up two or 
more substrates which stretched copper foil and making it a multilayer, between substrate layers is electrically 
connected through the conductive matter with which the beer hall established in the substrate and the through hole 
were filled up. When it builds a capacitor in such a resin substrate, the approach which builds in the capacitor which 
is easy to suit the manufacture process of a resin substrate, and does not raise a manufacturing cost is desirable. 
[0014] 

[Problem(s) to be Solved by the Invention] However, if it is going to build the capacitor of an item in the above resin 
substrates according to an individual, the process which provides the clipping tooth space for embedding a capacitor 
will be needed for a substrate ingredient, and it will become cost quantity. 

[0015] Furthermore, at the time of the press at the time of resin substrate manufacture, a dielectric is weak, and 
may be destroyed and it is not suitable on the manufacture process to use an inorganic oxide thin film like [ since 
big mechanical stress starts ] an aluminum oxide or tantalum pentoxide as a dielectric which is indicated by JP,6- 
181369A 

[0016] Moreover, control of the thickness of a dielectric is difficult for the approach of applying a dielectric paste to 
the copper foil pasted up on the substrate like the publication to JP.8-1 25302A and JP.8-242055A and forming a 
capacitor, electrostatic capacity is enlarged or it is expected that it was difficult to take out capacity precision. 
[0017] The purpose of this invention is offering the circuit board with a built-in capacitor which solves the above- 
mentioned conventional trouble, suited the manufacture process of a printed-circuit multilayer substrate, and built 
in the capacitor of high capacity, and its manufacture approach. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the circuit board with a built-in 
capacitor of this invention The circuit board which has the circuit pattern of the metallic foil containing the 1 st 
electrode of a capacitor on a front face, It has the dielectric of the capacitor formed in the front face of the 1 st 
electrode, and the 2nd electrode of the capacitor formed in the front face of a dielectric. A dielectric It is 
characterized by existing in a consistency with an inclination in an organic inorganic complex-dielectrics layer so 
that it consists of an organic inorganic complex-dielectrics layer containing a metallic-oxide particle and an organic 
macromolecule, and a metallic-oxide particle may become small as the consistency is large and separates from the 
front face of the 1st electrode on the front face of the 1st electrode. By this configuration, strongly, it can consider 
as a dielectric with a high dielectric constant, the manufacture process of a printed-circuit multilayer substrate can 
be suited, and a capacitor with a large capacity can be built in in mechanical stress. 

[0019] In addition, the consistency of the metallic-oxide particle in an organic inorganic complex-dielectrics layer is 
not restricted when becoming small linearly in proportion to the distance from the 1 st electrode of a capacitor. 
[0020] Moreover, it is desirable from the flexibility (flexibility) of a dielectric, and the point of a dielectric constant 
that the particle size of a metallic-oxide particle is 0.05-3 micrometers. Since a metallic-oxide particle becomes 
dense too much and an organic macromolecule cannot enter in a metallic-oxide particle layer well if the particle size 
of a metallic-oxide particle is smaller than 0.05 micrometers, the flexibility of a dielectric is lost Conversely, since a 
clearance will increase in a metallic-oxide particle layer if the particle size of a metallic-oxide particle is larger than 
3 micrometers, a dielectric constant does not become large. 

[0021] Moreover, a mass capacitor can be built in when the principal components of a metallic-oxide particle are 
ferroelectrics, such as titanium oxide and barium titanate. 

[0022] Moreover, by being the particle to which coating of the front face of a metallic oxide was carried out to the 
metallic-oxide particle with 1-10% of the weight of the aluminum oxide, a metallic-oxide particle is homogeneous 
and can produce a metallic-oxide particle layer with a high dielectric constant. Since the dielectric constant of an 
aluminum oxide is small compared with the metallic oxide which consists of ferroelectrics, such as titanium oxide, 
although dispersibility becomes good when the front face of a metallic oxide is coated with the high aluminum oxide 
of a hydrophilic property, as the coating thickness of an aluminum oxide becomes thick, the dielectric constant of a 
metallic-oxide particle becomes smaller. Therefore, the thinner possible one of coating is good and its 1 - 10 % of 
the weight is good to a metallic-oxide particle. 
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[0023] Moreover, since an organic giant molecule is polycarboxylic acid system resin, polyamine system resin, or 
polyimide system resin, it can consider as a flexible high capacitor. 

[0024] Moreover, even if it pastes up the circuit board which formed the capacitor on the surface of the and 
other circuit boards through a capacitor, since it is strong to mechanical stress as mentioned above, a capacitor 
property does not get worse. . _ . * 

[0025] Moreover, the manufacture approach of the circuit board with a built-in capacitor of this invention is 
immersed in the suspension of a metallic-oxide particle in the circuit board which has the circuit pattern of the 
metallic foil containing the electrode of a capacitor on a front face, and it has the process which forms a metallic- 
oxide particle layer in the position of an electrode according to electrodeposition, and the process which forms an 
organic macromolecule in the front face of this metallic-oxide particle layer according to electrodeposition. The 
organic inorganic complex-dielectrics layer which became small can be formed as it is large and separates from that 
electrode surface by this manufacture approach in the electrode surface in which the consistency of a metallic- 
oxide particle forms it, by this, it can consider to mechanical stress as a dielectric with a high dielectric constant 
strongly, the manufacture process of a printed-circuit multilayer substrate can be suited, and a capacitor with a 
large capacity can be built in. 

[0026] Moreover, the suspension of a metallic-oxide particle with sufficient dispersibility can be adjusted by 
containing in the suspension of a metallic-oxide particle the polyamine derivative which has the double bond of 
carbon and oxygen as a binder five to 20% of the weight to a metallic-oxide particle. Although dispersibility of a 
metallic-oxide particle can be improved by adding the binder of the polyamine system which has the double bond of 
carbon and oxygen to the suspension of a metallic-oxide particle, since a binder is preferentially electrodeposited 
when [ than 20 % of the weight ] more [ it is almost ineffective to a metallic-oxide particle if fewer than 5 % of the 
weight, and ], as binder concentration, 5 - 20 % of the weight is good to a metallic-oxide particle. 
[0027] Moreover, in the suspension of a metallic-oxide particle, a metallic-oxide particle can form a metallic-oxide 
particle layer thinly to deionized water by being 1 - 20 % of the weight in a weight ratio. When metallic-oxide particle 
concentration is 1 or less % of the weight, a metallic-oxide particle layer will not be able to be formed according to 
electrodeposition, but a metallic-oxide particle will precipitate with time amount at 20 % of the weight or more, 
without distributing well. 

[0028] Moreover, without drying this metallic-oxide particle layer, by forming an organic macromolecule, the crack of 
a metallic-oxide particle layer is prevented, and the leakage current is small and can produce the circuit board which 
built in the capacitor with a big capacity after forming a metallic-oxide particle layer. 
[0029] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of operation of this 
invention. 

[0030] Drawin g 1 is the sectional view of the circuit board with a built-in capacitor of the gestalt of operation of this 
invention. For the organic inorganic complex-dielectrics layer in which 1 was formed in of copper foil and 2 was 
formed of electrodeposition, the counter electrode in which 3 was formed by copper plating, and 4, as for an inner 
beer hall and 6, in drawin g 1 , the insulating substrate of prepreg and 5 are [ a metallic-oxide particle and 7 ] organic 
macromolecules. 

[0031] The circuit board with a built-in capacitor of the gestalt of this operation pastes up the insulating substrate 4 
of the prepreg of two or more sheets in which the circuit pattern was formed by copper foil 1 , and shows the 
insulating substrate 4 (4a, 4b, 4c) of three sheets to the example by drawing 1 . The capacitor by which a part of 
copper foil 1 pasted up on insulating-substrate 4a serves as one electrode of a capacitor, and it consists of the 
electrode section, an organic inorganic complex-dielectrics layer 2, and a counter electrode 3 was formed in 
insulating-substrate 4a, and insulating-substrate 4b has pasted up so that the capacitor may be inserted. 
[0032] The metallic-oxide particle 6 in the organic inorganic complex-dielectrics layer 2 exists [ in the organic 
inorganic complex-dielectrics layer 2 ] from the copper foil 1 neighborhood with the inclination of a consistency to 
secret ** in the counter electrode 3 direction so that the organic inorganic complex-dielectrics layer 2 which is the 
dielectric of this capacitor consists of a metallic-oxide particle 6 and an organic macromolecule 7, and that 
consistency may become small as it is large on copper foil 1 front face and separates from copper foil 1 front face. 
The metallic-oxide particle 6 is a particle which coated with the aluminum oxide the front face of the metallic oxide 
which are ferroelectrics, such as titanium oxide and barium titanate. 

[0033] In addition, when using the insulating substrate 4 (4a, 4b, 4c) of three sheets, sequential adhesion of every 
one insulating substrate may be carried out, and you may make it paste three-sheet coincidence in piles like drawin g 
1 . 

[0034] Moreover, although copper foil 1 is used for the circuit pattern containing one electrode of a capacitor, other 

metallic foils, such as aluminum foil, and a conductor can be used. 

[0035] 

[Example] About the circuit board with a built-in capacitor like drawin g 1 , each following example explains the 
concrete example of a configuration and its manufacture approach. In addition, each following example explains the 
capacitor internal-organs circuit board which the insulating substrate of the prepreg of two sheets pasted up. 
[0036] (Example 1) It is the configuration using UV hardening mold cation system resin as an organic giant molecule 
7 using the titanium oxide particle which coated the front face with this example 1 with the aluminum oxide as a 
metallic-oxide particle 6 in the capacitor of drawing 1 . 

[0037] The manufacture approach in this case is explained to a detail using the order sectional view of a process of 
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drawing 2 . 

[0038] First the copper foil 1 which carried out surface roughening of the epoxy system resin to the insulating 
substrate 4 of the prepreg which sank in was pasted up on the aramid fiber with heating / pressurization press at 
step 1 ( drawing 2 (a) t (b)). That in which the inner beer hall 5 where it filled up with the copper paste beforehand 
was formed was used for the insulating substrate 4 of this prepreg. 

[0039] Next, at step 2, the garbage of copper foil 1 was etched with the ferric-chloride solution, and the circuit 
pattern containing one electrode of a capacitor was formed ( drawing 2 (c)). 

[0040] Next the titanium oxide particle was deposited on the copper foil 1 of the electrode section of a capacitor by 
immersing copper foil 1 in the titanium oxide suspension water solution (a polyamine system binder being contained 
0.25% of the weight) which contains the titanium oxide particle (0.1 micrometers of mean diameters) which carried 
out hydrophilization processing of the front face with oxidization aluminum 2.5% of the weight and impressing 10V by 
using a carbon plate as an anode at step 3, using the copper foil 1 as a cathode. Next, it was immersed into UV 
hardening mold cation system plastic paint as it is, without drying this titanium oxide particle layer, it impressed 1 5V 
by having used the carbon plate as the anode, having used copper foil 1 as the cathode, and on the titanium oxide 
particle layer (6), the organic macromolecule 7 was deposited, after predrying, it was made to harden by UV 
irradiation and the organic inorganic complex-dielectrics layer 2 was formed. By electrolytic copper [ non-] plating 
and performing electrolytic copper plating continuously on this complex-dielectrics layer 2, the counter electrode 3 
was formed and the thin capacitor was produced ( drawing 2 (d)). 

[0041] In addition, although only a part with predetermined copper foil 1 is deposited as shown by the organic 
inorganic complex-dielectrics layer 2 of (d) of drawing 2 in case a titanium oxide particle (6) and the organic 
macromolecule 7 are deposited, this makes a mask a part not to electro deposit and performs it. A resist a masking 
seal, etc. are used as a masking reagent 

[0042] Next, at step 4, the insulating substrate 4 by which the thin capacitor was produced was pasted up with the 
insulating substrate 4 of prepreg and heating / pressurization press which copper foil 1 has pasted up on one side 
beforehand, and the circuit board with a built-in capacitor was produced ( drawin g 2 R> 2 (e)). In addition, the 
conditions at the time of pasting up were made into with a pressure of 50x9.8Ns [/cm ] 2 (50 kgf/cm2) and 
temperature of 200 degrees C, and holding-time 60 minutes under the vacuum ambient atmosphere. In addition, on 
the occasion of adhesion, it pressed by carrying out alignment so that a flow with a thin capacitor and the copper 
paste in the inner beer hall 5 of the insulating substrate 4 of the bottom in drawin g 2 (e) could be taken enough. In 
addition, the front face of the insulating substrate 4 of the bottom before pasting up the insulating substrate 4 of 
the upper and lower sides of drawing 2 (e) is flat and an upper capacitor came to have sunk into the front face of 
the insulating substrate 4 of lower prepreg. 

(Example 2) It is the configuration using UV hardening mold cation system resin using the barium titanate particle 
which coated the front face with this example 2 with the aluminum oxide as a metallic-oxide particle 4 in the 
capacitor of drawin g 1 like an example 1 as an organic giant molecule 7. 

[0043] The manufacture approach in this case produced the circuit board with a built-in capacitor according to the 
example 1 except having used the barium titanate particle which coated the front face with the aluminum oxide and 
carried out hydrophilization processing instead of the titanium oxide particle which coated the front face in an 
example 1 with the aluminum oxide, and carried out hydrophilization processing. 

[0044] (Example 3) In this example 3, it is the same configuration as an example 1 as an organic giant molecule 7 
except having used heat-curing mold cation system resin. 

[0045] The manufacture approach in this case produced the circuit board with a built-in capacitor according to the 
example 1 except having used heat-curing mold cation system resin for the electrodeposted resin solution which 
forms the organic giant molecule 7 instead of UV hardening mold cation system resin in an example 1. In this case, it 
was immersed into heat-curing mold cation system plastic paint as it is. without drying the copper foil 1 in which the 
titanium oxide particle layer was made to form like an example 1, it impressed 20V by having used the carbon plate 
as the anode, having used copper foil 1 as the cathode, and on the titanium oxide particle layer, the organic 
macromolecule 7 was deposited, after predrying, it was made to harden at 1 50 degrees C for 20 minutes, and the 
organic inorganic compound dielectric layer 2 was formed. 

[0046] As an example 1 of a comparison, since a titanium oxide particle is made to electrodeposit in formation of 
the dielectric of a capacitor and this was dried, according to the example 1 , the circuit board with a built-in 
capacitor was produced except having deposited the organic giant molecule and having formed the organic inorganic 
complex-dielectrics layer. 

[0047] As an example 2 of a comparison, after making a titanium oxide particle layer form in formation of the 
dielectric of a capacitor, according to the example 1, the circuit board with a built-in capacitor was produced except 
having not stepped on the process of making an organic giant molecule form, but having made organic giant- 
molecule electrodeposition liquid suspend a titanium oxide particle, and having carried out the organic inorganic 
complex-dielectrics stratification at once. 

[0048] The result of having investigated each capacitor property (the electrostatic-capacity C:unit nF, loss-value 
tandelta: unit %) built in the circuit board with a built-in capacitor produced as mentioned above in examples 1-3 and 
the examples 1 and 2 of a comparison is shown in Table 1. This is the result of measuring by 1kHz of test 
frequencies using an LCR meter (for example, HP4274A). In addition, in each example and each example of a 
comparison, the three circuit boards with a built-in capacitor are produced, respectively, and the average of three 
capacitors built in each is shown in Table 1 . 
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[0049] 
Table 1] 





C/nF (I k Hz) 


tan /% (1 k Hz) 




5.63 


3.56 




12.9 


3.88 




5.51 


3.05 


HittW i 


0.01 


33.4 




1.18 


23.1 



ttfficOOflJgf : I cmX L cm= I cm 2 



[0050] The capacity (C) of the capacitor of the example 1 of a comparison and the example 2 of a comparison was 
small, tandelta showing a loss value was large and its capacitor property was bad so that clearly from this table 1 . 
Before pressurization and hot press, since the value of tandelta was 3-4% (1kHz), it is considered that the 
capacitor property got worse by pressurization and hot press. On the other hand, as for the property, pressurization 
and hot press did not get worse, either, but, as for the capacitor by this examples 1-3, the result very strong against 
mechanical stress was obtained. 

[0051] As mentioned above, according to the gestalt and example of this operation, the metallic-oxide particle 6 of 
the organic inorganic complex-dielectrics layer 2 of a capacitor so that it may become small as it is large and 
separates from the front face of the electrode on the front face of the electrode with which the consistency 
consists of copper foil 1 By making it exist in a consistency with an inclination in the organic inorganic complex- 
dielectrics layer 2, strongly, it can consider as a dielectric with a high dielectric constant, the manufacture process 
of a printed-circuit multilayer substrate can be suited, and a capacitor with a large capacity can be built in in 
mechanical stress. 

[0052] Moreover, it is desirable from the flexibility (flexibility) of a dielectric, and the point of a dielectric constant 
that the particle size of the metallic-oxide particle 6 is 0.05-3 micrometers. Since the metallic-oxide particle 6 
becomes dense too much and the organic macromolecule 7 cannot enter in a metallic-oxide particle layer well if the 
particle size of the metallic-oxide particle 6 is smaller than 0.05 micrometers, the flexibility of a dielectric is lost. 
Conversely, since a clearance will increase in a metallic-oxide particle layer if the particle size of the metallic-oxide 
particle 6 is larger than 3 micrometers, a dielectric constant does not become large. 

[0053] Moreover, a mass capacitor can be built in when the principal components of the metallic-oxide particle 6 
are ferroelectrics, such as titanium oxide and barium titanate, like examples 1-3. 

[0054] Moreover, by being the particle to which coating of the front face of a metallic oxide was carried out to the 
metallic-oxide particle 6 with 1-10% of the weight of the aluminum oxide, the metallic-oxide particle 6 is 
homogeneous and can produce a metallic-oxide particle layer with a high dielectric constant. Since the dielectric 
constant of an aluminum oxide is small compared with the metallic oxide which consists of ferroelectrics, such as 
titanium oxide, although dispersibility becomes good when the front face of a metallic oxide is coated with the high 
aluminum oxide of a hydrophilic property, as the coating thickness of an aluminum oxide becomes thick, the 
dielectric constant of a metallic-oxide particle becomes smaller. Therefore, the thinner possible one of coating is 
good and its 1 - 10 % of the weight is good to the metallic-oxide particle 6. 

[0055] Moreover, since the organic giant molecule 7 is polycarboxylic acid system resin, polyamine system resin, or 
polyimide system resin, it can consider as a flexible high capacitor. Although the cation system resin of UV 
hardening mold or a heat-curing mold was used as an organic giant molecule 7 in the example, these are the 
examples which used polyamine system resin. 

[0056] Moreover, by being immersed in the suspension of a metallic-oxide particle, forming a metallic-oxide particle 
layer in the copper foil 1 of an electrode section according to electrodeposition like the manufacture approach of 
the above-mentioned example, and forming the organic macromolecule 7 according to electrodeposition after that 
The organic inorganic complex-dielectrics layer 2 which became small as it was large and separated from the 
electrode surface in the electrode surface in which the consistency of the metallic-oxide particle 6 forms it can be 
formed. By this Strongly, it can consider as a dielectric with a high dielectric constant, the manufacture process of a 
printed-circuit multilayer substrate can be suited, and a capacitor with a large capacity can be built in in mechanical 
stress. 

[0057] Moreover, the suspension of a metallic-oxide particle with sufficient dispersibility can be adjusted by 
containing in the suspension of a metallic-oxide particle the polyamine derivative which has the double bond of 
carbon and oxygen as a binder five to 20% of the weight to the metallic-oxide particle 6. Although dispersibility of 
the metallic-oxide particle 6 can be improved by adding the binder of the polyamine system which has the double 
bond of carbon and oxygen to the suspension of a metallic-oxide particle, since a binder is preferentially 
electrodeposited when [ than 20 % of the weight ] more [ it is almost ineffective to the metallic-oxide particle 6 if 
fewer than 5 % of the weight and ], as binder concentration, 5 - 20 % of the weight is good to the metallic-oxide 
particle 6. 

[0058] Moreover, although the suspension of a metallic-oxide particle makes deionized water distribute a metallic- 
oxide particle, in this suspension, the metallic-oxide particle 6 can form a metallic-oxide particle layer thinly to 
deionized water by being 1 - 20 % of the weight in a weight ratio. When metallic-oxide particle concentration is 1 or 
less % of the weight, a metallic-oxide particle layer will not be able to be formed according to electrodeposition. but 
the metallic-oxide particle 6 will precipitate with time amount at 20 % of the weight or more, without distributing well. 
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[0059] Moreover, without drying this metallic-oxide particle layer, by forming the organic macromolecule 7, the crack 
of a metallic-oxide particle layer is prevented, and the leakage current is small and can produce a capacitor with a 
big capacity after forming a metallic-oxide particle layer. 

[0060] moreover, the metallic-oxide particle layer which consists of a metallic-oxide particle 6 with a high dielectric 
constant by changing electrodeposted time amount and electrodeposted potential and the organic giant molecule 7 
— since each thickness can be adjusted, a dielectric constant and the capacitor which controlled pressure -proofing 
can be obtained easily. 

[0061] Moreover, as a counter electrode 3, vacuum evaporationo of metal plating, such as nickel besides copper 

plating and a conductive polymer, aluminum, zinc, etc. is sufficient. 

[0062] 

[Effect of the Invention] The circuit board which has the circuit pattern of a metallic foil with which the circuit board 
with a built-in capacitor of this invention contains the 1st electrode of a capacitor on a front face, It has the 
dielectric of the capacitor formed in the front face of the 1st electrode, and the 2nd electrode of the capacitor 
formed in the front face of a dielectric. A dielectric So that it consists of an organic inorganic complex-dielectrics 
layer containing a metallic-oxide particle and an organic macromolecule, and it may become small as the 
consistency of a metallic-oxide particle is large on the front face of the 1 st electrode and it separates from the 
front face of the 1 st electrode It exists in a consistency with an inclination in an organic inorganic complex- 
dielectrics layer, and by this configuration, strongly, it can consider as a dielectric with a high dielectric constant, 
the manufacture process of a printed-circuit multilayer substrate can be suited, and a capacitor with a large 
capacity can be built in in mechanical stress. 

[0063] Moreover, it is desirable, when it is excellent in the flexibility (flexibility) of a dielectric that the particle size 
of a metallic-oxide particle is 0.05-3 micrometers and it makes a dielectric constant high. 

[0064] Moreover, a mass capacitor can be built in when the principal components of a metallic-oxide particle are 
ferroelectrics, such as titanium oxide and barium titanate. 

[0065] Moreover, by being the particle to which coating of the front face of a metallic oxide was carried out to the 
metallic-oxide particle with 1-10% of the weight of the aluminum oxide, a metallic-oxide particle is homogeneous 
and can produce a metallic-oxide particle layer with a high dielectric constant. 

[0066] Moreover, since an organic giant molecule is polycarboxylic acid system resin, polyamine system resin, or 
polyimide system resin, it can consider as a flexible high capacitor. 

[0067] Moreover, even if it pastes up the circuit board which formed the capacitor on the surface of the and 
other circuit boards through a capacitor, since it is strong to mechanical stress as mentioned above, a capacitor 
property does not get worse. 

[0068] Moreover, the manufacture approach of the circuit board with a built-in capacitor of this invention The 
process which is immersed in the suspension of a metallic-oxide particle in the circuit board which has the circuit 
pattern of the metallic foil containing the electrode of a capacitor on a front face, and forms a metallic-oxide 
particle layer in the position of an electrode according to electrodeposition, By having the process which forms an 
organic macromolecule in the front face of this metallic-oxide particle layer according to electrodeposition The 
organic inorganic complex-dielectrics layer which became small as it was large and separated from the electrode 
surface in the electrode surface in which the consistency of a metallic-oxide particle forms it can be formed. By 
this Strongly, it can consider as a dielectric with a high dielectric constant, the manufacture process of a printed- 
circuit multilayer substrate can be suited, and a capacitor with a large capacity can be built in in mechanical stress. 
[0069] Moreover, the suspension of a metallic-oxide particle with sufficient dispersibility can be adjusted by 
containing in the suspension of a metallic-oxide particle the polyamine derivative which has the double bond of 
carbon and oxygen as a binder five to 20% of the weight to a metallic-oxide particle. 

[0070] Moreover, in the suspension of a metallic-oxide particle, a metal lie -oxide particle can form a metallic-oxide 
particle layer thinly to deionized water by being 1 - 20 % of the weight in a weight ratio. 

[0071] Moreover, without drying this metallic-oxide particle layer, by forming an organic macromolecule, the crack of 
a metallic-oxide particle layer is prevented, and the leakage current is small and can produce the circuit board which 
built in the capacitor with a big capacity after forming a metallic-oxide particle layer. 

[0072] As mentioned above, the manufacture process of a printed-circuit multilayer substrate can be suited, and it 
can be suitable for a high frequency application, while being able to attain a miniaturization, the circuit board with a 
built-in capacitor with high productivity can be realized, and it can contribute to much more miniaturization of 
electronic equipment. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the circuit board with a built-in capacitor used for the electronic 
circuitry of an electrical machinery and apparatus, electronic equipment, and an audio equipment etc., and its 
manufacture approach. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the requests of the miniaturization to electronic parts and the 
formation of high performanceHzed high-reliability have been mounting increasingly with a miniaturization, thin- 
shape-izing and lightweight-izing of a device, and the densification and digitization of an electrical machinery and 
apparatus circuit. In such the situation, what has large capacity by small [ with the same said of a capacitor ] is 
demanded. 

[0003] However, the area which mounting components, such as a capacitor, occupy on a printed-circuit board is still 
large. This becomes a serious failure at the time of carrying out the further miniaturization of electronic equipment 
from now on. In order to solve such a problem, the attempt which builds electronic parts, such as a capacitor, in the 
circuit board is made (for example, JP.1 0-56251 , A, JP,1 1-68321, A). 

[0004] On the other hand, with RFHzing and low-battery-izing of IC circuit, supply voltage is changed by the noise 
and producing malfunction is posing a big problem. The reason which such a problem produces is that the permission 
range of fluctuation of supply voltage is becoming small with low-battery-izing of supply voltage. In order to prevent 
malfunction by the high frequency noise, the capacitor is usually installed in the circumference of a power source. 
The capacitor used for such an application is called a bypass capacitor and a decoupling capacitor, and a high 
frequency noise is removed or it is serving to prevent the momentary fall of supply voltage by momentary energy 
supply from a capacitor. In this energy supply, a role with the important magnitude of the electrostatic capacity of a 
capacitor is played. 

[0005] Although the resistance component and the inductance component of the ideal capacitor must be only 
electrostatic-capacity components in 0, an actual capacitor has a series resistance component and a serial 
inductance component. The impedance of a capacity component decreases with the increment in a frequency, and 
an inductance component increases with the increment in a frequency. For this reason, it is expected that the 
inductance component which a component has, and the inductance component by wiring cause a noise as clock 
frequency will become high from now on. Since it is such, it is necessary to make it function as a capacitor to a high 
frequency region certainly by using as a capacitor what has an inductance component small as much as possible, 
and making self-resonant frequency of the capacitor itself high. Moreover, the mounting position of a decoupling 
capacitor is so good that **** [ a mounting position / CPU ] in order to make the inductance component by wiring 
distance as small as possible. 

[0006] On the other hand, with low-battery-izing of the above supply voltage, the operating rated voltage of the 
capacitor to install can be smaller future still, and can respond now. 

[0007] Since the technical problem of the above high— frequency-izing of IC circuit and low-battery-izing is coped 
with, the capacitor of high performance is laid under the interior of a printed-circuit board, and some proposals 
which were going to shorten wiring distance between CPU and a capacitor as much as possible are indicated (for 
example, refer to JP.4-211191A JP,1 0-3351 78.A. and JP.1 1-1 1 1561 A). 

[0008] In order to expand the miniaturization of the above electronic equipment, and improvement in the speed of a 
circuit by leaps and bounds from now on, it is indispensable to build in the capacitor of high performance in a 
printed-circuit board. Moreover, there is also a merit which can reduce mounting expense by making a capacitor 
build in. 

[0009] Some proposals, such as a proposal (for example, refer to JP.4-211191A JP.1 1-68321. A, JP.8-181453A 
JP.10-335178A and JP.1 1-11 1561.A) which built the capacitor which has the high dielectric constant dielectric of 
an inorganic substance system in the ceramic substrate by current, and a proposal (for example, refer to JP.8- 
125302A JP.8-242055A and JP.1 0-56251 , A) which built the capacitor in the resin substrate, are indicated. 
[0010] The mainstream of the charge of a printed-circuit radical plate in the small pocket device represented by 
current and the cellular phone is a resin substrate, a resin substrate — some flexibility — it is — a high frequency 
property — excelling — in addition — and to build in the capacitor which has various electrostatic capacity is 
desired. 

[0011] In the proposal indicated until now. there was much what embeds the ingredient of a ceramic system which 
needs elevated-temperature baking as a dielectric at a ceramic substrate (for example, refer to JP.8-222656.A and 
JP.8-181453.A). However, when it builds a capacitor in a resin substrate, after forming in a substrate the ceramic 
system paste which serves as a dielectric from baking, it is impossible to calcinate at an elevated temperature the 
whole resin substrate. Therefore, the time and effort that the ceramic condenser of an item must be embedded was 
required for the resin substrate at the posterior matter, moreover, a common high dielectric constant ceramic 
system dielectric — a GHz band — a dielectric constant — large — falling — in addition — and since a not good 



http://vmw4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/11/26 



THIS PAGE BLANK (uspto) 



JP.2002-367858.A [PRIOR ART] 



2/2 ^— v 



thing also had much temperature characteristic, examination of a property was required for the application with a 
built-in substrate. 

[0012] Moreover, a through tube is prepared in a resin substrate, it is filled up with a dielectric there, and the 
configuration of the substrate which added the function of a capacitor is indicated by JP,1 0-56251 , A. this approach 
— a part for the thickness of a resin substrate -— since all must be boiled and it must be filled up with a dielectric, 
a dielectric is expected that it was difficult to become thick inevitably and to obtain big electrostatic capacity from 
two things that only the surface integral of a hole functions as a capacitor. Moreover, by changing the area of a hole 
or changing the dielectric constant of packing, in order to make a capacitor with various electrostatic capacity to 
coincidence, time-consuming actuation is needed. 

[0013] Many of resin substrates by which current use is carried out form the circuit pattern by etching copper foil 
into a resin substrate, after pressurizing and hot press pasting up copper foil. Moreover, when pasting up two or 
more substrates which stretched copper foil and making it a multilayer, between substrate layers is electrically 
connected through the conductive matter with which the beer hall established in the substrate and the through hole 
were filled up. When it builds a capacitor in such a resin substrate, the approach which builds in the capacitor which 
is easy to suit the manufacture process of a resin substrate, and does not raise a manufacturing cost is desirable. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The circuit board which has the circuit pattern of a metallic foil with which the circuit board 
with a built-in capacitor of this invention contains the 1st electrode of a capacitor on a front face, It has the 
dielectric of the capacitor formed in the front face of the 1 st electrode, and the 2nd electrode of the capacitor 
formed in the front face of a dielectric. A dielectric So that it consists of an organic inorganic complex-dielectrics 
layer containing a metallic-oxide particle and an organic macromolecule, and it may become small as the 
consistency of a metallic-oxide particle is large on the front face of the 1st electrode and it separates from the 
front face of the 1st electrode It exists in a consistency with an inclination in an organic inorganic complex- 
dielectrics layer, and by this configuration, strongly, it can consider as a dielectric with a high dielectric constant, 
the manufacture process of a printed-circuit multilayer substrate can be suited, and a capacitor with a large 
capacity can be built in in mechanical stress. 

[0063] Moreover, it is desirable, when it is excellent in the flexibility (flexibility) of a dielectric that the particle size 
of a metallic-oxide particle is 0.05-3 micrometers and it makes a dielectric constant high. 

[0064] Moreover, a mass capacitor can be built in when the principal components of a metallic-oxide particle are 
ferroelectrics, such as titanium oxide and barium titanate. 

[0065] Moreover, by being the particle to which coating of the front face of a metallic oxide was carried out to the 
metallic-oxide particle with 1-10% of the weight of the aluminum oxide, a metallic-oxide particle is homogeneous 
and can produce a metallic-oxide particle layer with a high dielectric constant. 

[0066] Moreover, since an organic giant molecule is polycarboxylic acid system resin, polyamine system resin, or 
polyimide system resin, it can consider as a flexible high capacitor. 

[0067] Moreover, even if it pastes up the circuit board which formed the capacitor on the surface of the **♦*, and 
other circuit boards through a capacitor, since it is strong to mechanical stress as mentioned above, a capacitor 
property does not get worse. 

[0068] Moreover, the manufacture approach of the circuit board with a built-in capacitor of this invention The 
process which is immersed in the suspension of a metallic-oxide particle in the circuit board which has the circuit 
pattern of the metallic foil containing the electrode of a capacitor on a front face, and forms a metallic-oxide 
particle layer in the position of an electrode according to electro deposition. By having the process which forms an 
organic macromolecule in the front face of this metallic-oxide particle layer according to electrodeposition The 
organic inorganic complex-dielectrics layer which became small as it was large and separated from the electrode 
surface in the electrode surface in which the consistency of a metallic-oxide particle forms it can be formed. By 
this Strongly, it can consider as a dielectric with a high dielectric constant, the manufacture process of a printed- 
circuit multilayer substrate can be suited, and a capacitor with a large capacity can be built in in mechanical stress. 
[0069] Moreover, the suspension of a metallic-oxide particle with sufficient dispersibility can be adjusted by 
containing in the suspension of a metallic-oxide particle the polyamine derivative which has the double bond of 
carbon and oxygen as a binder five to 20% of the weight to a metallic-oxide particle. 

[0070] Moreover, in the suspension of a metallic-oxide particle, a metallic-oxide particle can form a metallic-oxide 
particle layer thinly to deionized water by being 1 - 20 % of the weight in a weight ratio. 

[0071] Moreover, without drying this metallic-oxide particle layer, by forming an organic macromolecule. the crack of 
a metallic-oxide particle layer is prevented, and the leakage current is small and can produce the circuit board which 
built in the capacitor with a big capacity after forming a metallic-oxide particle layer. 

[0072] As mentioned above, the manufacture process of a printed-circuit multilayer substrate can be suited, and it 
can be suitable for a high frequency application, while being able to attain a miniaturization, the circuit board with a 
built-in capacitor with high productivity can be realized, and it can contribute to much more miniaturization of 
electronic equipment. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, if it is going to build the capacitor of an item in the above resin 
substrates according to an individual, the process which provides the clipping tooth space for embedding a capacitor 
will be needed for a substrate ingredient, and it will become cost quantity. 

[001 5] Furthermore, at the time of the press at the time of resin substrate manufacture, a dielectric is weak, and 
may be destroyed and it is not suitable on the manufacture process to use an inorganic oxide thin film like [ since 
big mechanical stress starts ] an aluminum oxide or tantalum pentoxide as a dielectric which is indicated by JP.6- 
181369.A. 

[0016] Moreover, control of the thickness of a dielectric is difficult for the approach of applying a dielectric paste to 
the copper foil pasted up on the substrate like the publication to JP.8-125302.A and JP.8-242055A and forming a 
capacitor, electrostatic capacity is enlarged or it is expected that it was difficult to take out capacity precision. 
[001 7] The purpose of this invention is offering the circuit board with a built-in capacitor which solves the above- 
mentioned conventional trouble, suited the manufacture process of a printed-circuit multilayer substrate, and built 
in the capacitor of high capacity, and its manufacture approach. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose the circuit board with a built-in 
capacitor of this invention The circuit board which has the circuit pattern of the metallic foil containing the 1st 
electrode of a capacitor on a front face, It has the dielectric of the capacitor formed in the front face of the 1 st 
electrode, and the 2nd electrode of the capacitor formed in the front face of a dielectric. A dielectric It is 
characterized by existing in a consistency with an inclination in an organic inorganic complex-dielectrics layer so 
that it consists of an organic inorganic complex-dielectrics layer containing a metallic-oxide particle and an organic 
macromolecule, and a metallic-oxide particle may become small as the consistency is large and separates from the 
front face of the 1st electrode on the front face of the 1st electrode. By this configuration, strongly, it can consider 
as a dielectric with a high dielectric constant, the manufacture process of a printed-circuit multilayer substrate can 
be suited, and a capacitor with a large capacity can be built in in mechanical stress. 

[001 9] In addition, the consistency of the metallic-oxide particle in an organic inorganic complex-dielectrics layer is 
not restricted when becoming small linearly in proportion to the distance from the 1st electrode of a capacitor. 
[0020] Moreover, it is desirable from the flexibility (flexibility) of a dielectric, and the point of a dielectric constant 
that the particle size of a metallic-oxide particle is 0.05-3 micrometers. Since a metallic-oxide particle becomes 
dense too much and an organic macromolecule cannot enter in a metallic-oxide particle layer well if the particle size 
of a metallic-oxide particle is smaller than 0.05 micrometers, the flexibility of a dielectric is tost. Conversely, since a 
clearance will increase in a metallic-oxide particle layer if the particle size of a metallic-oxide particle is larger than 
3 micrometers, a dielectric constant does not become large. 

[0021] Moreover, a mass capacitor can be built in when the principal components of a metallic-oxide particle are 
ferro electrics, such as titanium oxide and barium titanate. 

[0022] Moreover, by being the particle to which coating of the front face of a metallic oxide was carried out to the 
metallic-oxide particle with 1-10% of the weight of the aluminum oxide, a metallic-oxide particle is homogeneous 
and can produce a metallic-oxide particle layer with a high dielectric constant. Since the dielectric constant of an 
aluminum oxide is small compared with the metallic oxide which consists of ferroelectrics, such as titanium oxide, 
although dispersibility becomes good when the front face of a metallic oxide is coated with the high aluminum oxide 
of a hydrophilic property, as the coating thickness of an aluminum oxide becomes thick, the dielectric constant of a 
metallic-oxide particle becomes smaller. Therefore, the thinner possible one of coating is good and its 1 - 10 % of 
the weight is good to a metallic-oxide particle. 

[0023] Moreover, since an organic giant molecule is polycarboxylic acid system resin, polyamine system resin, or 
polyimide system resin, it can consider as a flexible high capacitor. 

[0024] Moreover, even if it pastes up the circuit board which formed the capacitor on the surface of the *♦**, and 
other circuit boards through a capacitor, since it is strong to mechanical stress as mentioned above, a capacitor 
property does not get worse. 

[0025] Moreover, the manufacture approach of the circuit board with a built-in capacitor of this invention is 
immersed in the suspension of a metallic-oxide particle in the circuit board which has the circuit pattern of the 
metallic foil containing the electrode of a capacitor on a front face, and it has the process which forms a metallic- 
oxide particle layer in the position of an electrode according to electrodeposition, and the process which forms an 
organic macromolecule in the front face of this metallic-oxide particle layer according to electrodeposition. The 
organic inorganic complex-dielectrics layer which became small can be formed as it is large and separates from that 
electrode surface by this manufacture approach in the electrode surface in which the consistency of a metallic- 
oxide particle forms it by this, it can consider to mechanical stress as a dielectric with a high dielectric constant 
strongly, the manufacture process of a printed-circuit multilayer substrate can be suited, and a capacitor with a 
large capacity can be built in. 

[0026] Moreover, the suspension of a metallic-oxide particle with sufficient dispersibility can be ac(justed by 
containing in the suspension of a metallic-oxide particle the polyamine derivative which has the double bond of 
carbon and oxygen as a binder five to 20% of the weight to a metallic-oxide particle. Although dispersibility of a 
metallic-oxide particle can be improved by adding the binder of the polyamine system which has the double bond of 
carbon and oxygen to the suspension of a metallic-oxide particle, since a binder is preferentially electrodeposited 
when [ than 20 % of the weight ] more [ it is almost ineffective to a metallic-oxide particle if fewer than 5 % of the 
weight, and ], as binder concentration, 5 - 20 % of the weight is good to a metallic-oxide particle. 
[0027] Moreover, in the suspension of a metallic-oxide particle, a metallic-oxide particle can form a metallic-oxide 
particle layer thinly to deionized water by being 1 - 20 % of the weight in a weight ratio. When metallic-oxide particle 
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concentration is 1 or less % of the weight a metallic-oxide particle layer will not be able to be formed according to 
electrodeposition, but a metallic-oxide particle will precipitate with time amount at 20 % of the weight or more, 
without distributing well. 

[0028] Moreover, without drying this metallic-oxide particle layer, by forming an organic macromolecule, the crack of 
a metallic-oxide particle layer is prevented, and the leakage current is small and can produce the circuit board which 
built in the capacitor with a big capacity after forming a metallic-oxide particle layer. 
[0029] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the gestalt of operation of this 
invention. 

[0030] Drawing 1 is the sectional view of the circuit board with a built-in capacitor of the gestalt of operation of this 
invention. For the organic inorganic complex-dielectrics layer in which 1 was formed in of copper foil and 2 was 
formed of electrodeposition, the counter electrode in which 3 was formed by copper plating, and 4, as for an inner 
beer hall and 6, in drawin g 1 , the insulating substrate of prepreg and 5 are [ a metallic-oxide particle and 7 ] organic 
macromolecules. 

[0031] The circuit board with a built-in capacitor of the gestalt of this operation pastes up the insulating substrate 4 
of the prepreg of two or more sheets in which the circuit pattern was formed by copper foil 1, and shows the 
insulating substrate 4 (4a, 4b, 4c) of three sheets to the example by drawin g 1 . The capacitor by which a part of 
copper foil 1 pasted up on insulating-substrate 4a serves as one electrode of a capacitor, and it consists of the 
electrode section, an organic inorganic complex-dielectrics layer 2, and a counter electrode 3 was formed in 
insulating-substrate 4a, and insulating-substrate 4b has pasted up so that the capacitor may be inserted. 
[0032] The metallic-oxide particle 6 in the organic inorganic complex-dielectrics layer 2 exists [ in the organic 
inorganic complex-dielectrics layer 2 ] from the copper foil 1 neighborhood with the inclination of a consistency to 
secret ** in the counter electrode 3 direction so that the organic inorganic complex-dielectrics layer 2 which is the 
dielectric of this capacitor consists of a metallic-oxide particle 6 and an organic macromolecule 7, and that 
consistency may become small as it is large on copper foil 1 front face and separates from copper foil 1 front face. 
The metallic-oxide particle 6 is a particle which coated with the aluminum oxide the front face of the metallic oxide 
which are ferroelectrics, such as titanium oxide and barium titanate. 

[0033] In addition, when using the insulating substrate 4 (4a, 4b, 4c) of three sheets, sequential adhesion of every 
one insulating substrate may be carried out, and you may make it paste three-sheet coincidence in piles like drawin g 
1 . 

[0034] Moreover, although copper foil 1 is used for the circuit pattern containing one electrode of a capacitor, other 
metallic foils, such as aluminum foil, and a conductor can be used. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] About the circuit board with a built-in capacitor like drawing 1 t each following example explains the 
concrete example of a configuration and its manufacture approach. In addition, each following example explains the 
capacitor internal-organs circuit board which the insulating substrate of the prepreg of two sheets pasted up. 
[0036] (Example 1) It is the configuration using UV hardening mold cation system resin as an organic giant molecule 
7 using the titanium oxide particle which coated the front face with this example 1 with the aluminum oxide as a 
metallic-oxide particle 6 in the capacitor of drawin g 1 . 

[0037] The manufacture approach in this case is explained to a detail using the order sectional view of a process of 
drawin g 2 . 

[0038] First, the copper foil 1 which carried out surface roughening of the epoxy system resin to the insulating 
substrate 4 of the prepreg which sank in was pasted up on the aramid fiber with heating / pressurization press at 
step 1 ( drawin g 2 (a), (b)). That in which the inner beer hall 5 where it filled up with the copper paste beforehand 
was formed was used for the insulating substrate 4 of this prepreg. 

[0039] Next, at step 2, the garbage of copper foil 1 was etched with the ferric-chloride solution, and the circuit 
pattern containing one electrode of a capacitor was formed ( drawing 2 (c)). 

[0040] Next, the titanium oxide particle was deposited on the copper foil 1 of the electrode section of a capacitor by 
immersing copper foil 1 in the titanium oxide suspension water solution (a polyamine system binder being contained 
0.25% of the weight) which contains the titanium oxide particle (0.1 micrometers of mean diameters) which carried 
out hydrophilization processing of the front face with oxidization aluminum 2.5% of the weight, and impressing 10V by 
using a carbon plate as an anode at step 3, using the copper foil 1 as a cathode. Next, it was immersed into UV 
hardening mold cation system plastic paint as it is, without drying this titanium oxide particle layer, it impressed 1 5V 
by having used the carbon plate as the anode, having used copper foil 1 as the cathode, and on the titanium oxide 
particle layer (6), the organic macromolecule 7 was deposited, after predrying, it was made to harden by UV 
irradiation and the organic inorganic complex-dielectrics layer 2 was formed. By electrolytic copper [ non-] plating 
and performing electrolytic copper plating continuously on this complex-dielectrics layer 2, the counter electrode 3 
was formed and the thin capacitor was produced ( drawin g 2 (d)). 

[0041] In addition, although only a part with predetermined copper foil 1 is deposited as shown by the organic 
inorganic complex-dielectrics layer 2 of (d) of drawing 2 in case a titanium oxide particle (6) and the organic 
macromolecule 7 are deposited, this makes a mask a part not to electrodeposit and performs it. A resist, a masking 
seal, etc. are used as a masking reagent. 

[0042] Next, at step 4, the insulating substrate 4 by which the thin capacitor was produced was pasted up with the 
insulating substrate 4 of prepreg and heating / pressurization press which copper foil 1 has pasted up on one side 
beforehand, and the circuit board with a built-in capacitor was produced ( drawing 2 R> 2 (e)). In addition, the 
conditions at the time of pasting up were made into with a pressure of 50x9.8Ns [/cm ] 2 (50 kgf/cm2) and 
temperature of 200 degrees C, and holding-time 60 minutes under the vacuum ambient atmosphere. In addition, on 
the occasion of adhesion, it pressed by carrying out alignment so that a flow with a thin capacitor and the copper 
paste in the inner beer hall 5 of the insulating substrate 4 of the bottom in drawin g 2 (e) could be taken enough. In 
addition, the front face of the insulating substrate 4 of the bottom before pasting up the insulating substrate 4 of 
the upper and lower sides of drawing 2 (e) is flat, and an upper capacitor came to have sunk into the front face of 
the insulating substrate 4 of lower prepreg. 

(Example 2) It is the configuration using UV hardening mold cation system resin using the barium titanate particle 
which coated the front face with this example 2 with the aluminum oxide as a metallic-oxide particle 4 in the 
capacitor of drawin g 1 like an example 1 as an organic giant molecule 7. 

[0043] The manufacture approach in this case produced the circuit board with a built-in capacitor according to the 
example 1 except having used the barium titanate particle which coated the front face with the aluminum oxide and 
carried out hydrophilization processing instead of the titanium oxide particle which coated the front face in an 
example 1 with the aluminum oxide, and carried out hydrophilization processing. 

[0044] (Example 3) In this example 3, it is the same configuration as an example 1 as an organic giant molecule 7 
except having used heat-curing mold cation system resin. 

[0045] The manufacture approach in this case produced the circuit board with a built-in capacitor according to the 
example 1 except having used heat-curing mold cation system resin for the electrodeposted resin solution which 
forms the organic giant molecule 7 instead of UV hardening mold cation system resin in an example 1. In this case, it 
was immersed into heat-curing mold cation system plastic paint as it is, without drying the copper foil 1 in which the 
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titanium oxide particle layer was made to form like an example 1 . it impressed 20V by having used the carbon plate 
as the anode, having used copper foil 1 as the cathode, and on the titanium oxide particle layer, the organic 
macromolecule 7 was deposited, after predrying, it was made to harden at 1 50 degrees C for 20 minutes, and the 
organic inorganic compound dielectric layer 2 was formed. 

[0046] As an example 1 of a comparison, since a titanium oxide particle is made to electrodeposit in formation of 
the dielectric of a capacitor and this was dried, according to the example 1, the circuit board with a built-in 
capacitor was produced except having deposited the organic giant molecule and having formed the organic inorganic 
complex-dielectrics layer. 

[0047] As an example 2 of a comparison, after making a titanium oxide particle layer form in formation of the 
dielectric of a capacitor, according to the example 1, the circuit board with a built-in capacitor was produced except 
having not stepped on the process of making an organic giant molecule form, but having made organic giant- 
molecule electrodeposition liquid suspend a titanium oxide particle, and having carried out the organic inorganic 
complex-dielectrics stratification at once. 

[0048] The result of having investigated each capacitor property (the electrostatic-capacity C:unit nF, loss-value 
tandelta: unit %) built in the circuit board with a built-in capacitor produced as mentioned above in examples 1-3 and 
the examples 1 and 2 of a comparison is shown in Table 1. This is the result of measuring by 1kHz of test 
frequencies using an LCR meter (for example, HP4274A). In addition, in each example and each example of a 
comparison, the three circuit boards with a built-in capacitor are produced, respectively, and the average of three 
capacitors built in each is shown in Table 1. 



;0049] 
Table 1] 




C/nF (I k Hz) 


tan fi /% (1 k Hz) 


'HAW 1 


5.63 


3.56 




12.9 


3.88 


KlfcMa 


5.51 


3.05 




0.01 


33.4 


it«ffl 2 


1.18 


23.1 



ttfficOiWfS : I cm X L cm= I cm* 



[0050] The capacity (C) of the capacitor of the example 1 of a comparison and the example 2 of a comparison was 
small, tandelta showing a loss value was large and its capacitor property was bad so that clearly from this table 1 . 
Before pressurization and hot press, since the value of tandelta was 3-4% (1kHz), it is considered that the 
capacitor property got worse by pressurization and hot press. On the other hand, as for the property, pressurization 
and hot press did not get worse, either, but, as for the capacitor by this examples 1-3, the result very strong against 
mechanical stress was obtained. 

[0051] As mentioned above, according to the gestalt and example of this operation, the metallic-oxide particle 6 of 
the organic inorganic complex-dielectrics layer 2 of a capacitor so that it may become small as it is large and 
separates from the front face of the electrode on the front face of the electrode with which the consistency 
consists of copper foil 1 By making it exist in a consistency with an inclination in the organic inorganic complex- 
dielectrics layer 2, strongly, it can consider as a dielectric with a high dielectric constant, the manufacture process 
of a printed-circuit multilayer substrate can be suited, and a capacitor with a large capacity can be built in in 
mechanical stress. 

[0052] Moreover, it is desirable from the flexibility (flexibility) of a dielectric, and the point of a dielectric constant 
that the particle size of the metallic-oxide particle 6 is 0.05-3 micrometers. Since the metallic-oxide particle 6 
becomes dense too much and the organic macromolecule 7 cannot enter in a metallic-oxide particle layer well if the 
particle size of the metallic-oxide particle 6 is smaller than 0.05 micrometers, the flexibility of a dielectric is lost. 
Conversely, since a clearance will increase in a metallic-oxide particle layer if the particle size of the metallic-oxide 
particle 6 is larger than 3 micrometers, a dielectric constant does not become large. 

[0053] Moreover, a mass capacitor can be built in when the principal components of the metallic-oxide particle 6 
are ferroelectrics, such as titanium oxide and barium titanate, like examples 1-3. 

[0054] Moreover, by being the particle to which coating of the front face of a metallic oxide was carried out to the 
metallic-oxide particle 6 with 1-10% of the weight of the aluminum oxide, the metallic-oxide particle 6 is 
homogeneous and can produce a metallic-oxide particle layer with a high dielectric constant. Since the dielectric 
constant of an aluminum oxide is small compared with the metallic oxide which consists of ferroelectrics, such as 
titanium oxide, although dispersibility becomes good when the front face of a metallic oxide is coated with the high 
aluminum oxide of a hydrophilic property, as the coating thickness of an aluminum oxide becomes thick, the 
dielectric constant of a metallic-oxide particle becomes smaller. Therefore, the thinner possible one of coating is 
good and its 1 - 10 % of the weight is good to the metallic-oxide particle 6. 

[0055] Moreover, since the organic giant molecule 7 is polycarboxylic acid system resin, polyamine system resin, or 
polyimide system resin, it can consider as a flexible high capacitor. Although the cation system resin of UV 
hardening mold or a heat-curing mold was used as an organic giant molecule 7 in the example, these are the 
examples which used polyamine system resin. 

[0056] Moreover, by being immersed in the suspension of a metallic-oxide particle, forming a metallic-oxide particle 
layer in the copper foil 1 of an electrode section according to electrodeposition like the manufacture approach of 
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the above-mentioned example, and forming the organic macromolecule 7 according to electrodeposition after that 
The organic inorganic complex-dielectrics layer 2 which became small as it was large and separated from the 
electrode surface in the electrode surface in which the consistency of the metallic-oxide particle 6 forms it can be 
formed. By this Strongly, it can consider as a dielectric with a high dielectric constant the manufacture process of a 
printed-circuit multilayer substrate can be suited, and a capacitor with a large capacity can be built in in mechanical 
stress. 

[0057] Moreover, the suspension of a metallic-oxide particle with sufficient dispersibility can be adjusted by 
containing in the suspension of a metallic-oxide particle the polyamine derivative which has the double bond of 
carbon and oxygen as a binder five to 20% of the weight to the metallic-oxide particle 6. Although dispersibility of 
the metallic-oxide particle 6 can be improved by adding the binder of the polyamine system which has the double 
bond of carbon and oxygen to the suspension of a metallic-oxide particle, since a binder is preferentially 
electrodeposited when [ than 20 % of the weight ] more [ it is almost ineffective to the metallic-oxide particle 6 if 
fewer than 5 % of the weight, and ] t as binder concentration, 5 - 20 % of the weight is good to the metallic-oxide 
particle 6. 

[0058] Moreover, although the suspension of a metallic-oxide particle makes deionized water distribute a metallic- 
oxide particle, in this suspension, the metallic-oxide particle 6 can form a metallic-oxide particle layer thinly to 
deionized water by being 1 - 20 % of the weight in a weight ratio. When metallic-oxide particle concentration is 1 or 
less % of the weight, a metallic-oxide particle layer will not be able to be formed according to electrodeposition, but 
the metallic-oxide particle 6 will precipitate with time amount at 20 % of the weight or more, without distributing well. 

[0059] Moreover, without drying this metallic-oxide particle layer, by forming the organic macromolecule 7, the crack 
of a metallic-oxide particle layer is prevented, and the leakage current is small and can produce a capacitor with a 
big capacity after forming a metallic-oxide particle layer. 

[0060] moreover, the metallic-oxide particle layer which consists of a metallic-oxide particle 6 with a high dielectric 
constant by changing electrode posted time amount and electrodeposted potential and the organic giant molecule 7 
— since each thickness can be adjusted, a dielectric constant and the capacitor which controlled pressure-proofing 
can be obtained easily. 

[0061] Moreover, as a counter electrode 3, vacuum evaporationo of metal plating, such as nickel besides copper 
plating and a conductive polymer, aluminum, zinc, etc. is sufficient. 



[Translation done.] 
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[Drawing 1] 




i mm 

7 SWAtt^ 



[Drawing 2] 
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1, 2Tf^»bfc = >'^>'^rt/KiHi»^»crtjB$*xfe 
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teLCR*-* (m«HP4 2 7 4A) fcJBV^«£fl 
itf^tttfcW^fc^ft^ftS 



Kttttiu «i»ct4*ft*ftfcrtJ*3ftfc3< 

■r v U~ <n ¥ *S IB ^ ^ ^ 1 N ^ ° 

[0 0 4 9] 





C/nF (I k Hz) 


tan ft /% ( 1 k Hz) 




5.63 


3.56 




12.9 


3.88 




5.51 


3.05 


It «*M i 


0.01 


33.4 


lt«WI 2 


1.18 


23.1 



*H5s</)iMf$ : l cm x l cm = I cm 2 



[0 0 5 0] ^«i^we>MJ:5^ JtK«i*5 
it/ttW2©=iyf^tit (c) te/h£<, a 

fc 0 *DJE • APfR^U^ffi-Ctttanfi 3 ~4% (1 

kHz) x-frofcz-bfrbMiz • Jjoiy^^^^Ty 

iM^#«WfcLfcfc*jfcfeft*. -ftfc*J"U 

/Co 

[0 0 5 1] £JLt<0 t 5 tc**JK^»«*5 < tt5*llli««- 

[0 0 5 2] MS«Wf6^§^0. 0 

gdSO. 0 5 /imi ^) t>/h$V^MSttft^6^ 

[0 0 5 3] ^W»«tt^6©**»*Wli 

[0 0 5 41 «^8^6il AMKfldb 
©*B3&s*»IM»*tt^ 6 test LT l ~ l o If%^ 



i om&%^^\ 

[0 0 5 5] *»Wfi^F7^*9*^*^«»» 

[0 0 5 6] Sfc, ±1BiiJfi«|^»3fi*5fe^i5^, & 

J; 9 fflKlS^ 7 S:»jai-S n k J: 9 , 
WKM 2 wfcaP-C*, r*Lfc*9,W*» 

[oo5 7] sfc, ^jRR^wte^^iaa*^^^^ ^ 

HWMWWft^ 6 [cSt UT 5 - 2 0 11%^^ 

t LT ttAJRKft***^ 6lC^br5-20m 
[0 0 5 8] ^fc. ^»^«tt*oWWKtt»^* 

so *«tt^«S:»ja-e#l". 2oll%H±-ett54<d 
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[0 0 5 9] d<0 

[0060] tat, mmmm. mmm&:z$zPLZ^k-e 

[0 0 6 1] *H13 £ Ulifflfto^, 

[0 0 6 2] 

1^Sg2 0ffi*l££<il;t, Bi«#te, ^M^b^im^ 
[0 0 6 3] £fc, AJRKftftafcK^^ttSdS 0.05 30 

[0 0 6 4] AJR»^t:»»«[ J ? : <o±fi8»35SIMt;^ 

[0065] ^jR^kfefa^^tt, &mmm<v 
mm&&mmimmiL*iztti,x 1 ~ 1 oit%^ 

# So 40 

[0066] *r«;s#^*y 

[0 0 6 7] iifi^ffilCa^^iR^^lEl 
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lNMfcWBffcLfcv\ 
[0 0 6 8] ^JBMWzi^^rtjRlElBStE© 

fSa^JSSrJBfiJci-SXai:. r. co&SK^felS^B^ 
[0 0 6 9] A«»Yk»»K-¥'<?5«»«JC>'<>r >- 

^MMWWICMLT 5-2 oit%t^n 
[0070] *fc, ^JRi6^te»^^o®«i^S(c*3V^T 

[0071] &mmimm&*m*j&$tik, 
[0072] ^±Oct :/y ^hia»^es«<^is 

[H 1 ] *»»0*«SO»IB<03 ^^^rtJRHIK«R 

[92] *ftw<Dnmm\zi3vz=i>y*i'Vftm®&m 
1 

3 &s 

5 >fyt-f7^-^ 

6 temmimmm* 

7 #mm&* 
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[01] 




1 &m 

7 ff«ft'j»? 



[12] 




^T7^1 



lb) I ■ 1 




F 5E082 BC31 DD11 FG03 FG27 

(72)*W# Mm 5E346 AA02 M06 AA13 BB20 CC05 

K»»^ttrt DD25 DD32 EE09 EE33 EE43 

FF18 



